Objectives: This study aimed to explore reasons for poor performance in prescription writing stations of the objective structured practical examination (OSPE) and absenteeism in prescription writing sessions among preclerkship medical students at the Arabian Gulf University (AGU) in Manama, Bahrain. Methods: This descriptive study was carried out between September 2014 and June 2015 among 157 preclerkship medical students at AGU. Data were collected using focus group discussions and a questionnaire with closed-and open-ended items. Results: All 157 students participated in the study (response rate: 100.0%). The most frequently cited reasons for poor performance in OSPE stations were an inability to select the correct drugs (79.6%), treatment duration (69.4%), drug quantity (69.4%) and drug formulation (68.2%). Additionally, students reported inadequate time for completing the stations (68.8%). During focus group discussions, students reported other reasons for poor performance, including examination stress and the difficulty of the stations. Absenteeism was attributed to the length of each session (55.4%), lack of interest (50.3%), reliance on peers for information (48.4%) and optional attendance policies (47.1%). Repetitive material, large group sessions, unmet student expectations and the proximity of the sessions to summative examinations were also indicated to contribute to absenteeism according to open-ended responses or focus group discussions. Conclusion: This study suggests that AGU medical students perform poorly in prescription writing OSPE stations because of inadequate clinical pharmacology knowledge. Participation in prescription writing sessions needs to be enhanced by addressing the concerns identified in this study. Strategies to improve attendance and performance should take into account the learner-teacher relationship.
R ational drug prescribing is one of the most important competencies of health professionals as most patients require prescriptions.
1,2 However, prescriptions written by qualified health professionals and medical students are sometimes irrational and contain various errors. [3] [4] [5] It has been suggested that medical schools do not adequately train students in prescribing drugs and this can compromise patient safety. 6, 7 A typical drug prescription has standard components which fall into three categories: patient-related (name, age and gender), physician-related (identity of the prescriber) and drug-related (drug name, dose, formulation, route and frequency of administration, quantity to be dispensed, duration of treatment and directions for use). 8 The College of Medicine & Medical Sciences at the Arabian Gulf University (AGU) in Manama, Bahrain, offers a six-year degree programme divided into three phases: phase I (premedical), phase II (preclerkship) and phase III (clerkship). 9 There is a dedicated programme for teaching prescription writing to students within the nine-unit preclerkship phase; typically, at the end of a unit or subunit, a dedicated 1.5-2-hour interactive prescription writing session is conducted relating to the topics addressed in the unit. Such programmes have been found to enhance rational prescribing skills among medical students. 10 During prescription writing sessions, students are trained in medication prescribing and learn about the various components of a prescription and chart order. At the beginning of each session, a general introduction is given about rational therapeutic decision-making processes and the prescription format. This is followed by discussion of 5-6 clinical case scenarios with emphasis resting on why a particular drug is prescribed or not prescribed. To foster this understanding, theoretical aspects are discussed which necessitate the repetition of concepts the students have studied in the previous weeks of that unit. The rational therapeutic decision-making process and the prescription format are also repeated in every unit. At AGU, students are taught self-regulated learning and are provided with the British National Formulary (BNF) as a reference for relevant prescribing information.
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At the end of each unit, students' prescription writing skills are tested at the pharmacotherapy stations of an objective structured practical examination (OSPE). This examination is followed by a review session where model answers are discussed; students are then given feedback on their examination results and advice on how to improve their performance. An earlier study indicated that preclerkship students at AGU perform particularly poorly in the drug-related components of a prescription. 5 Moreover, another study from AGU found a positive correlation between students' attendance at prescription writing classes and their examination performance, with students who had attended the two-hour interactive prescription writing sessions performing better in the summative examinations than the absentees. 12 At AGU, the medical programme is continuously evaluated with regards to examination performance based on staff and student feedback so that necessary changes in the curriculum can be made to improve AGU students' participation, learning and performance. The present study aimed to identify the reasons for students' poor performance in the drugrelated components of prescription writing, as well as the high rates of absenteeism in prescription writing sessions.
Methods
This descriptive study was carried out at AGU in the academic year September 2014 to June 2015 and included 157 third-and fourth-year medical students. Second-year medical students were not included in the study because of their limited exposure to prescription writing sessions and the OSPEs. As the study was focused on phase II preclerkship students, first-year students (premedical, phase I) and fifth-and sixth-year students (clerkship, phase III) were also not included.
A 24-item English-language questionnaire was designed to collect information from the students, with 12 questions exploring reasons for poor performance in the drug-related components of prescription writing in the OSPE and the remaining 12 items focusing on reasons for absenteeism from interactive prescription writing sessions. All questions were closed-ended (yes/no) although sections were provided for openended responses. The key knowledge and skill competencies required for writing a prescription were taken into account when preparing all questionnaire items. The questionnaire was tested on a pilot group of 10 fourth-year students who later participated Following their completion of the questionnaire, students were invited to participate in two focus group discussions according to academic year group. To ensure uniform representation, male and female medical students from each nationality present in the class were included. The discussions were led by a faculty member from the Department of Pharmacology & Therapeutics at AGU who had not previously been involved in teaching or evaluating the students. During the discussions, the faculty member asked the students for comments on each of the 24 items of the questionnaire, in addition to any other comments, and recorded their responses in writing.
Data were compiled and analysed using Microsoft Excel, Version 2010 (Microsoft Corp., Redmond, Washington, USA). Qualitative data, including information collected from questionnaires and the focus group discussion, were thematically clustered and configured to a single specified unit of analysis. 
Results
A total of 157 students participated in this questionnaire-based study; of these, 51 were male and 106 were female. A total of 82 students were in their third year and 75 were in their fourth year. All of the participants originated from Gulf Cooperation Council (GCC) countries. There was no significant difference in responses according to gender.
The students' closed-and open-ended responses regarding their poor performance in drug-related components of the OSPE are presented in Table 1 . According to responses to closed-ended questions, the most frequently cited reasons for poor performance were an inability to correctly select the drugs (79.6%), duration of treatment (69.4%), quantity of drug to be dispensed (69.4%) and drug formulation (68.2%). Moreover, the majority of students stated that the time allowed for the completion of assigned tasks at the prescription writing OSPE stations was inadequate (68.8%
). The open-ended statements revealed that students also expected a greater number of training sessions, needed more information on correctly using the BNF and would prefer small group prescription writing sessions over large group sessions.
During the focus group feedback, 12 comments were given by students regarding reasons for their poor performance. Several of the comments confirmed in the full study. The pilot questionnaire obtained a Cronbach's alpha value of 0.85 using the Statistical Package for the Social Sciences (SPSS), Version 19 (IBM Corp., Chicago, Illinois, USA). The validated questionnaire was then administered to all third-and fourth-year AGU medical students present in the class. Participating students filled in and returned the questionnaires anonymously. Table 2 . The most cited reasons for absenteeism according to responses to the closed-ended questionnaire items were the length of each session (55.4%), a lack of interest (50.3%), reliance on peers to learn prescription writing (48.4%) and optional attendance policies (47.1%). Openended responses suggested that the repetitiveness of the material, focus on large-group instruction, lack of model examination answers provided, unsuitable timings of the sessions and the instructor's individual teaching style were also contributory to the students' absenteeism.
Comments made during the focus group discussion (n = 12 each for third-and fourth-year students) supported these findings. Other reasons for student absenteeism included the proximity of the sessions to summative examinations; instruction on material which would not appear in the examination; emphasis on theoretical rather than practical skills in sessions; lack of focus in sessions on the drug selection process and the prescription; lack of usefulness of the sessions; and the limited priority given to the pharmacology OSPE stations.
Discussion
This descriptive study sought to identify possible reasons for poor performance in the drug-related components of prescription writing among AGU medical students. According to the responses, the majority of students expressed difficulty in various aspects of prescription writing, including choosing a particular drug from a class, identifying the appropriate dose and duration of treatment, calculating the quantity to be dispensed and deciding on the drug formulation to be used. These difficulties reflect insufficient clinical pharmacology knowledge about drugs and their use in treating various conditions. Medical students may be overwhelmed with the heavy course content as well as have difficulties remembering specific information, particularly drug names. Other reasons for poor performance identified in the present study included difficulty in using the BNF, a lack of time or stress when attempting to complete the examination and issues with the prescription writing sessions.
At AGU, students are trained either in groups or individually on how to use the BNF to seek relevant prescribing information. Nevertheless, in the authors' experience based on informal student feedback, some Differences between questions in examinations compared to sessions 3 (1.9)
The prescription writing booklet is sufficient for self-study 2 (1.3)
*Prescription writing comprises only 1-3 out of 30-35 of the objective structured practical examination stations.
Absenteeism from prescription writing sessions among participants in the current study was reported to be primarily due to the nature of the sessions and optional attendance policies. Approximately half of the respondents perceived the sessions to be too long or uninteresting. Additionally, several students indicated that the sessions were repetitive; however, in the opinion of the authors, reinforcement of previously covered material is important to enhance learning. Nearly half of the students reported that they did not attend the sessions because of optional attendance policies. As the PBL curriculum at AGU involves a student-centred self-study approach, attendance is optional across the curriculum for certain educational activities. However, attendance at prescription writing sessions has been shown to be an important determinant of performance and the acquisition of rational therapeutic decision-making and prescription writing skills. 12 Certain participants in the current study seemed to follow an examinationoriented approach, with some students commenting during the focus group discussion on the inadequate timing of the sessions in relation to the examinations. Furthermore, some students noted in open-ended responses that cases discussed in the sessions did not appear in the examination; however, it is important to note that the OSPE tests students on the same concepts as those covered in the sessions, although the clinical scenarios differ. Studying the same cases as those provided in the examination would only encourage rote learning. Previous research has found that medical students who do not learn the basic concepts and principles of prescription writing find it difficult to apply their knowledge in similar situations, known as the transfer effect. 17 It is likely that this problem is further compounded when students do not attend interactive prescription writing sessions.
The results of this study suggest that changes should be made to the prescription writing sessions at AGU to ensure that the classes are held more frequently, are more interesting and that the material is delivered in smaller groups and in a vertically integrated manner during the subsequent clinical clerkship training in phase III of the medical programme. However, the authors of the current study also recommend that AGU medical students should be encouraged to improve their approach to learningmoving from examination-oriented strategies to those that will facilitate the understanding of fundamental concepts and their application to different therapeutic scenarios. Although this was not investigated in the current study, another possible reason for lack of attendance at prescription writing sessions may have been due to a mistaken belief among the students that passing each OSPE station is not necessary students do not practice using the BNF before their examination. Previous knowledge of which classes of drugs are appropriate for a particular clinical condition will enable the student to choose specific drugs from the BNF with relative ease. However, when individualising therapy, not all drugs within a class may be suitable. Avoiding these drugs requires an in-depth understanding of the mechanisms of their adverse effects and contraindications. This understanding is acquired through a deep learning approach and the ability to integrate learning with practical experience. 1, 2 Rather than memorising information, students therefore need to focus on understanding the basics of clinical pharmacology and applying these to individual patients. In order to minimise information overload, there should be greater emphasis on the personal drug (P-drug) concept, in line with the recommendations of the World Health Organization. [13] [14] [15] Developing and maintaining a personal formulary has also been shown to increase student competence in rational prescribing. 16 At AGU, medical students are encouraged to implement a personal formulary.
In the current study, many students reported that the time allocated for the prescription writing stations of the OSPE was insufficient to search for relevant information in the BNF and complete the task. At AGU, the time allocated for prescription writing stations is double that of the other stations (six versus three minutes). Nevertheless, this concern could be addressed by the provision in electronic format of the BNF or other relevant formulary, as this may reduce time needed during the OSPE station. In addition, students also revealed during the focus group discussion that they were stressed and exhausted during the OSPE as they had to complete more than 30 stations from various disciplines during a single examination. The stress and performance anxiety involved with summative examinations such as the OSPE could adversely affect decision-making abilities and the students' ability to use the BNF effectively. As such, perhaps prescription writing skills are best assessed in a continuous assessment format whereby each student is required to complete the task in a nonclassroom setting until a satisfactory result is achieved and certified by an instructor. During focus group sessions, several students felt that more prescription writing sessions were required. Some students suggested these sessions be conducted in a small group setting. While increasing the number of sessions and decreasing the student-to-teacher ratio per session would be desirable, both physical and faculty resources at AGU are limited and these suggestions may therefore not be feasible. Furthermore, it has been previously observed that some students do not attend the sessions already being held.
because their final grade is based on an aggregate score. In reality, final grades are based on multiple assessments that involve knowledge, skills and attitude components derived from written examinations, the OSPE, objective structured clinical examinations and on-going evaluation of student performance in small-group tutorials. Further research is needed to determine whether this mistaken belief influences absenteeism; if so, there is a need to revisit assessment policies in a broader context to address such concerns without compromising integration, a central aspect of problem-based learning (PBL).
In an editorial, Kanter critiqued the reasons for student absenteeism, including generational and technological issues, values and etiquette. 18 In his view, issues of absenteeism arise due to factors involving the learner-teacher relationship, rather than problems of attendance. Hence, a key priority in combatting absenteeism is to investigate factors which drive student engagement within the learnerteacher relationship. Focusing on the learner-teacher relationship may therefore "broaden the discussion to learners at all levels and to all forms of the learnerteacher relationship, including advising and mentoring sessions". 18 Further research has also confirmed that solutions for student absenteeism should take into account the learner-teacher relationship. 19, 20 The findings of the current study should therefore be interpreted in this broader perspective in order to find solutions for student absenteeism and to enhance learning.
Although student absenteeism in classroom activities is a universal problem, the generalisability of the current findings may be somewhat limited. Enforcement of attendance policies may differ across various institutions. However, one of the tenets on which PBL relies is the adult learning principle, which necessitates that the learner is motivated enough to realise that certain professional skills require the supervision of a mentor rather than solely self-regulated learning. As an increasing number of healthcare programmes in the GCC region are considering implementing curriculum innovations, the insights provided by this study may inform policy decisions regarding student attendance as well as determine the most appropriate stage in the undergraduate medical curriculum to introduce drug prescribing skills.
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Conclusion
The results of this study suggest that AGU medical students performed poorly in the drug-related components of prescription writing due to inadequate clinical pharmacology knowledge. Lack of participation in interactive prescription writing sessions was attributed to optional attendance policies and because students felt that the sessions were too long and uninteresting. Based on these findings, efforts are recommended to improve student participation, learning and performance at prescription writing sessions. Greater emphasis should be placed on the P-drug concept and the development of a personal formulary. In addition, absenteeism should be considered in the context of the learner-teacher relationship.
